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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SPECIAL PROVISION 

 

FOR 

 

STATE PROJECT NUMBER:  

FEDERAL PROJECT NUMBER:  

 

SECTION 212 

STRUCTURE, ROCK, AND WET EXCAVATION 
 

 

 

 ADD THE FOLLOWING SUBSECTIONS TO THE SECTION: 

 

212.1-DESCRIPTION: 

  212.1.1-Shoring:  This work consists of providing shoring to contain causeway material at 

specific areas designated in the Contract and any temporary bridge structures needed to 

maintain flow of water around causeway structures. 

 

 

212.3-GENERAL: 

  212.3.1-Shoring: Materials and Construction Requirements:  The Contractor shall 

locate, size, design and construct shoring which provides all necessary rigidity, and supports 

the loads imposed to facilitate construction as shown on the plans. The areas shown on plan 

are representative of what may be constructed under the U.S. Army Corps of Engineers 404 

Permit. The contractor may reduce the causeway areas or use other means of Construction 

Access provided these means do not violate the 404 Permit requirements. 

  When the height of shoring exceeds 5' above the base of the excavation, shoring drawings 

shall be provided by the Contractor to the Engineer for information only. The drawings shall 

be prepared, signed and sealed by the Contractor's Engineer. These drawings shall be approved 

and signed by the Contractor and provided to the Engineer at least 10 days prior to start of 

work.  

  Temporary bridge drawings shall be provided by the Contractor to the Engineer for 

information only. The drawings shall be prepared, signed and sealed by the Contractor’s 

Engineer. These drawings shall be approved and signed by the Contractor and provided to the 

Engineer at least 10 days prior to start of work. October 19, 2012  

  Shoring and temporary bridges shall be constructed in conformity with the shoring and 

bridge drawings provided to the Engineer. Prior to placing construction or traffic loads on the 

supported earth and bridges, the Contractor's Engineer shall certify in writing that shoring and 
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bridge materials and construction have been inspected and that all shoring, bridge, materials 

and construction are in conformity with the drawings. A copy of this certification shall be 

submitted in an appropriate form for the Engineer's records.  

  If the embankment, construction, traffic or any other surcharge is in excess of what the 

original shoring or bridges were  was designed for, the Contractor shall provide a signed letter 

from the Contractor's Engineer prior to the load placement stating that the shoring and/or 

bridges will support the additional load.  

  Shoring and bridge drawings shall include the following information as applicable:  

1. The size and grade of all structural materials.  

2. Design notes, including design assumptions and construction details.  

3. Where applicable, restrictions on heavy equipment placement at specific locations 

adjacent to the shoring.  

4. Areas determined by the Contractor's Engineer where de-watering of the shored 

excavation will be required, and a description of the requirements (i.e., head added by 

the pump, flow rate, minimum pump size, etc.) and methods to be used for de-watering.  

5. All other information determined by the Contractor's Engineer to be pertinent to the 

design and successful construction of the shoring and/or bridges. 

 

 

212.11-METHOD OF MEASUREMENT: 

  212.11.1-Shoring: Shoring and temporary bridge structures will not be measured, but will 

be paid for as a single lump sum for each area described on the plans. 

 

 

212.12-BASIS OF PAYMENT: 

  212.12.1-Shoring: Payment for shoring, causeway will be full compensation for all labor, 

materials equipment required to design, construct, maintain, and remove the shoring and 

temporary bridges. 

  The Contractor will be paid 75% of the bid price once the causeway is constructed. The 

remaining 25% will be paid once the causeway is removed and the area is restored to its 

original condition. 

 

 

212.13-PAY ITEMS: 

 

 ADD THE FOLLOWING TO THE TABLE: 

 

ITEM DESCRIPTION UNIT 

212010-001 Shoring, Causeway  Lump Sum  
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SUPPLEMENTAL SPECIFICATION 

 

FOR 

 

SECTION 636 

MAINTAINING TRAFFIC 
 

 

636.19-PORTABLE MESSAGE SIGNS: 

  636.19.4-Placement: 

 

 DELETE THE CONTENTS OF THE SUBSECTION AND REPLACE WITH THE 

FOLLOWING: 

 

  Portable message signs that are not adequately shielded from impacts by utilizing barriers 

or terrain as described herein to the satisfaction of the Engineer shall be operational at all times 

to provide clear visibility.  This shall include time periods allowed herein when such devices 

are temporarily no longer needed to serve their intended function of contributing to the efficient 

or safe operation of the work zone.  In such cases the Contractor shall modify the speed 

displayed on the static speed limit sign accordingly if the speed limit in effect through the work 

area is changed, and changeable message signs shall be set to flashing warning mode or shall 

display an alternative generic message approved by the Engineer if a specific informational 

message is not currently required.  In such cases, if the device is not expected to be needed for 

an entire daylight period or for more than four (4) hours at night, the device shall be temporarily 

relocated to a shielded location or other location off of the shoulder, either of which shall be 

approved by the Engineer. 

  Placement of and messages displayed on portable message signs shall be approved by the 

Engineer.  A changeable message sign and a speed monitoring trailer are not to be placed where 

they conflict with one another. 

  Plan placement locations may be adjusted as needed in the field, with the Engineer’s 

approval, in order to achieve greater advance sight distance and/or to utilize other existing 

devices or terrain features such as temporary barrier, guardrail, or benches to shield the device 

from impacts.  A minimum sight distance of 800 feet should be achieved if possible, provided 

the device will maintain the operational function as intended by the placement location shown 

in the plans.  Devices placed behind concrete barriers or guardrail should be placed at and 

behind the downstream end of such features if possible.  

  The approach to all portable message signs not adequately shielded from impacts to the 

satisfaction of the Engineer shall be delineated with traffic cones, channelizer cones, or drums.  

The delineation devices shall be tapered from the outside edge of the paved shoulder, or outside 

edge of the device if no paved shoulder exists, at a spacing of 25-feet.  The length of the taper 
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shall be 150-feet and shall end 50-feet in advance of the device.  The remaining 50-feet leading 

up to the device shall be delineated with a minimum of three (3) additional delineation devices 

placed inside of the inside edge of the device and tangent to the roadway.  

  Speed monitoring trailer systems shall be located within the area of the reduced work zone 

speed limit, but shall not be located within or before a transition or taper. 
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SPECIAL PROVISION 

 

FOR 

 

STATE PROJECT NUMBER:  

FEDERAL PROJECT NUMBER:  

 

SECTION 306 

RUBBLIZATION OF PORTLAND CEMENT CONCRETE PAVEMENT 
 

 

 

306.1-DESCRIPTION: 

 This section covers the equipment, construction and testing procedures for in place 

Rubblization of Portland Cement Concrete (PCC) Pavement for creating a base material for 

either asphalt pavement or new PCC pavement. Rubblization is the process of breaking and 

compacting the existing pavement. All equipment and materials shall be provided in accordance 

with this Specification and as directed by the Engineer.  

 

306.2-MATERIALS: 

 Aggregate or processed Reclaimed Asphalt Pavement (RAP) may be used to fill voids, 

holes, or low spots in the rubblized pavement. 

 

  306.2.1-Fill Aggregate:  The fill aggregate shall be clean, durable stone such as granite, 

slag, limestone or other high-quality aggregate.  The quality of the fill material is important 

to the success of the base of the pavement. A hard, crushed, single size aggregate is 

recommended. Fill Aggregate shall meet the requirements listed in Section 703 of the 

Standard Specification. 

 

  306.2.32-Reclaimed Asphalt Pavement:  Reclaimed Asphalt Pavement may be 

substituted for the fill aggregate material on roadways.  Materials testing will be waived, 

however the RAP shall be processed allowing for the Top Size gradation not to exceed 3/4 

inches (19 mm) or the maximum fill thickness. Approval shall be by visual inspection by the 

Engineer.  Payment for RAP fill material substitution shall be at the same unit bid price for 

Fill Aggregate. 

  



January 11, 2021  February 9, 2021   

 

 

Page 2 of 5 

306.3-EQUIPMENT: 

 Provide safe, environmentally acceptable equipment that can produce a specification 

product. All equipment, tools, and machines used in the process of rubblization shall be 

maintained in satisfactory working conditions at all times. 

 

  306.3.1-Breaker:   

 306.3.1.1-Multi-Head Breaker (MHB):  The equipment shall consist of a self-

contained, self-propelled MHB. Hammer heads shall be mounted laterally in a single row 

or in pairs with half the hammers in a forward row, and the remainder diagonally offset in 

a rear row so there is continuous pavement breaking from side to side. This equipment 

shall have the capability of rubblizing pavement up to 13 ft. (4 m) in width, in a single 

pass. Hammer drop height shall have the ability to be independently controlled. 

 

 306.3.1.2-Resonant Breaker:  The equipment shall consist of a self-contained, self-

propelled resonant frequency pavement breaking unit capable of producing low 

amplitude, 2,000 lbs. (8,880 N) blows, at a rate of not less than 44 per second. 

 

  306.3.2-Vibrator Roller:  Use a vibratory steel wheel roller having a total weight of not 

less than 10 tons. Operate the roller in the vibratory mode and at a speed not to exceed 6 feet 

(1.8 m) per second. 

 

  306.3.3-Pneumatic Roller:  A self-propelled rubber tire roller shall be used on the 

project unless otherwise requested by the Project Manager. The rubber tired rollers shall have 

a gross load adjustable to apply 300-500 psi of pressure for the tire rolling width. Tire 

pressure shall be specified for the pneumatic tire rollers and shall not vary more than plus or 

minus 5.0 psi (34.5 kPa).  It is recommended that the rollers travel no more than 10 miles per 

hour 

 

  306.3.4-Z-Plate Roller:  The equipment shall consist of a self-contained, self-propelled 

vibratory steel wheel roller with a Z-pattern grid cladding mounted transversely to the 

surface of the drum. The vibratory roller shall have a minimum gross weight of 9 metric tons 

(10 tons). 

 

  306.3.5-Miscellaneous Equipment:  Provide hand rakes, shovels and other equipment as 

necessary to perform the work. Provide cutting equipment to cut reinforcing steel should it 

become exposed. 

 

306.4-CONSTRUCTION: 

  306.4.1-Quality Control Plan:  Quality Control Plan shall be submitted to the Engineer 

detailing the process, equipment, and personnel to be used. Prior to the acceptance of the 

proposed breaking plan, the Contractor shall complete a strip for evaluation by the Engineer. 

To ensure the pavement is being broken to the specified dimensions.  The Contractor shall 

excavate a broken area of 10 sq. ft. (1 sq. m), in two separate locations during the first day of 

breaking, as directed by the Engineer. Modifications to the breaking procedure must be made 

if the size requirements are not met. These excavations may be repaired with replacement 
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material. If breaking procedures or conditions change, additional excavations to inspect the 

broken pavement dimensions shall be made, as directed by the Engineer. 

 

  306.4.2-Pavement Preparation:  Prior to rubblization, asphalt concrete overlays and 

patches larger than three square feet shall be removed from the PCC pavement.  The 

Engineer shall verify the removal of asphalt pavements and approve the pavement for 

beginning the rubblization process 

  Saw full depth joints and completely sever load transfer devices to isolate the rubblizing 

area. Saw jointed pavements at an existing joint. PCC pavement or other PCC appurtenances 

to remain in place shall be saw cut and severed from the pavement to be rubblized with a 

full-depth saw cut.  

  Care shall be taken to not damage adjacent pavement during rubblization.  Repair damage 

to the adjacent pavement caused by contractor as the engineer directs, at no cost to the 

Division. 

  The Contractor shall prevent damage to underground utilities and drainage structures 

during rubblizing. Approved alternate breaking methods shall be used over underground 

utilities and drainage structures as specified on the plans or directed by the Engineer. 

 

  306.4.3-Rubblization Process:  Break the concrete pavement uniformly across the 

pavement width into particles that have a maximum dimension no greater than 12 inches. 

  At the surface, the equipment shall break the pavement such that at least 75% of the 

pieces (by weight) are a maximum of 2 in. (50 mm).  

  Below the reinforcing steel or in the lower one-half of the pavement, at least 75% of the 

pieces shall be a maximum of 9 in (230 mm).  

  Concrete to steel bond shall be broken. Uniform breaking shall be maintained through 

successive passes of the breaking equipment. 

 

 306.4.3.1-Determining Particle Size:  Determine particle size by excavating 2 test 

holes, of about 10 square feet each, during the first half day. Excavate at least one test 

hole per lane mile thereafter. Backfill, compact, and restore the stability of each test hole.  

The subsequent testing may be waived by the Engineer provided that the surface 

conditions indicate that the process is meeting the particle size requirements. 

 

 306.4.3.12-Existing Reinforcing Steel: Remove reinforcing steel exposed at the 

surface by cutting below the surface, disposing of the steel off site, and using fill 

aggregate to level the surface. Do not remove unexposed reinforcing steel. 

 

  306.4.4-Compaction:  Prior to placing the asphalt overlay the complete width of the 

broken pavement shall be compacted by vibratory steel wheel and pneumatic tire rollers in 

the following sequence: 

 

 306.4.4.1-After Breaking: 

 306.4.4.1.1-Breaking using Multi-Head Breaker (MBH):  A minimum of four (4) 

passes with z-pattern steel gird roller, four (4) additional passes with a vibratory roller, 

and two (2) passes with a pneumatic tire roller. 
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 306.4.4.1.2-Breaking using Resonance Breaker:  A minimum of four (4) passes 

with a vibratory roller, and two (2) passes with a pneumatic tire roller. 

 

 306.4.4.1.3-Proof Roll the Broken Concrete Sections:  Proof roll with a fully 

loaded tandem dump truck to ensure adequate strength of the roadway.  Unless otherwise 

specified in the plans, any weak or unstable spots discovered through proof rolling shall 

be corrected by the Contractor and approved according to the Engineer, in accordance 

with Section 104.3 and 109.4 of specifications. 

 

 306.4.4.2-Immediately Prior to Overlay:  A minimum of two (2) passes with a 

vibratory roller. 

 

  306.4.5-Regrading:  The contractor shall not trim the broken or rubblized pavement, or 

otherwise attempt to grade the broken or rubblized pavement to improve grade lines. 

 

  306.4.6-Additional Fill Aggregate:  Fill holes and localized depressions, deeper than 2 

inches, with fill aggregate and compact as the engineer directs. 

 

  306.4.7-Opening to Traffic:  Public traffic will not be allowed on the rubblized 

pavement before the required asphalt overlay(s) are in place, except at crossovers and/or 

access points. Public traffic will not be allowed on a rubblized crossover or access point for 

more than 24 hours. Maintenance of crossovers and/or access points shall be as specified by 

the Engineer. Crossovers and/or access points shall be maintained in the same compacted 

state as the other areas, until the asphalt overlay is in place. Construction traffic on the 

rubblized base shall be limited to delivery of materials directly ahead of the paver.  

  Traffic Control will be in accordance with Section 636, and the Manual on Temporary 

Traffic Control For Streets and Highways, Current Edition, or as directed by the Engineer 

 

  306.4.8-Paving Limitations:  A tracked paver shall be used to place the first lift of hot-

mix asphalt binder over the prepared rubblized pavement. During stage construction, the 

overlay width shall be such that it will not interfere with subsequent rubblizing operations. At 

a given location, the overlay shall be placed within 48 hours of the pavement breaking 

operation.  

  If rain occurs between rubblizing and paving, the rubblized pavement shall be dry and 

stable to the satisfaction of the Engineer before the paving operation begins.  

  If a material transfer device is proposed, the Contractor shall submit equipment 

specifications with axle loading configurations and proposed paving sequence to the 

Engineer three weeks prior to paving. The Engineer will provide any equipment restrictions 

based on device loadings and proposed paving sequence. 

 

306.5-METHOD OF MEASUREMENT: 

  306.5.1 Square Yard Measurement: The Quantity of work done will will be determined 

by the Plan Quantity as provided for in the proposal, subject to the provisions of 104.2 and 

109.2.   

 



January 11, 2021  February 9, 2021   

 

 

Page 5 of 5 

  306.5.2 Tons Measurement: The quantity of work done will be the number of tons of 

material complete in place and accepted. the quantity will be determined by the Contractor 

from the total weigh slips for each vehicle load weighed upon an approved standard scale 

or from digital printout slips from an automatic batching plant, and certified by the 

Contractor as correct 

 

306.6 BASIS OF PAYMENT: 

 The quantities, determined as provided above, will be paid for at the contract unit price 

bid for the items listed below. 

 

  306.6.1 Square Yard Payment: Payment for rubblization includes all materials, dust 

control, equipment, labor for preparing the surface, rubblizing the existing pavement and 

complying with all requirements.  Rubblizing shall be measured for payment in square yards 

of existing pavement in place. 

 

  306.6.2 Tons (Mg) Payment: Payment for fill aggregate includes furnishing all materials 

including water for compaction, scarification and manipulation of existing surface and doing 

all the work prescribed in a workmanlike and acceptable manner, including all labor, tools, 

equipment, supplies, and incidentals necessary to complete the work. 

 

306.7-PAY ITEMS: 

ITEM DESCRIPTION UNIT 

306001-001  Rubblization Square Yard  

306002-001  Fill Aggregate Ton 
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SPECIAL PROVISION 

 

FOR THE 

DISTRICT WIDE STRIPING CONTRACT 

 

STATE PROJECT NUMBER:  

FEDERAL PROJECT NUMBER:  

 

SECTION 663 

PAVEMENT MARKINGS AND RUMBLE STRIPS 
 

 

 

663.4–PAVEMENT PREPARATION – PREMARKING, CODING: 

 

ADD THE FOLLOWING TO THE END OF THE SECTION: 

 
 The Department Division will be responsible for coding and spotting where old markings 

cannot be determined. The Contractor must give notification to the Division at least twelve (12) 

calendar days prior to commencement of work in that District to give the District sufficient time 

to perform any such coding and spotting. 

 

 

 

663.5–APPLICATION: 

  663.5.1–General: 

 

ADD THE FOLLOWING TO THE END OF THE SUBSECTION: 

 

  Prior to commencement of work, and only if required by the binder manufacturer, all 

existing edge, lane or center lines will be fully eradicated in accordance with Section 636.7 - 

Eradication of Pavement Markings. When eradicating lane or center lines, the Contractor shall 

replace the lines within twenty-four hours from the start of eradication. The eradication work 

shall not entitle the Contractor to additional payments above the contract price or to additional 

time to perform the contract. 
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 663.5.2.1–Approved Equipment and Personnel: 

 

ADD THE FOLLOWING SUBSECTION: 

 

 663.5.2.1.1–Project Control Coordinator: The Contractor is responsible for quality 

control, and shall employ a Project Control Coordinator (PCC) for this project, at the 

Contractor's expense. The PCC shall be designated and in attendance at the Pre- 

Construction Conference; failure to have the PCC assigned and in attendance shall delay 

the Engineer’s issuance of the Notice to Proceed until completed, at no cost to the Division 

and with no extension of the contract time. 

 

 The PCC shall meet the following requirements: 

• Shall be a member of the District Pavement Marking Crew and on this crew 

throughout the project. 

• Shall be responsible for all communication between the District Pavement Marking 

Crew and the Engineer. 

• Shall take and record a minimum of five (5) retroflectivity readings throughout the 

day, per color, per pavement marking crew.  The equipment used to take these 

readings shall be the LTL-X meter manufactured by Delta Light and Optics which 

is approved for use by the Engineer or another meter approved in writing by the 

Traffic Engineering Division. The LTL-X readings and the printout tape shall be 

included in the Daily Centerline report. The tapes shall have the date, color and 

route on the LTL-X Log ID. 

• Shall fill out all Daily Centerline Report(s) and provide these completed forms to 

the Engineer for payment on a weekly basis; failure to timely submit the reports will 

delay payment for this work. A separate Daily Centerline Report is required for each 

pay item of work performed by the Contractor on the day of the report.  The Daily 

Centerline report shall include but not limited to the following: 

1. Date 

2. Location (Route #, Milepost, and GPS Coordinates / landmark description) 

3. Hours worked (including start and stop times) 

4. Detailed listing of personnel and equipment used 

5. Amount of material used 

6. Miles or feet of striping performed 

7. Detailed listing of traffic control devices used 

8. Weather information 

9. LTL readings with LTL tapes 

10. Any other applicable information. 

 

 The Engineer will randomly check the accuracy of these Daily Centerline Report(s). 

If a discrepancy of more than 2% is found, the Contractor may be required in the sole 

discretion of the Engineer to have an independent consultant, approved by the Division, 

to verify all pay items on this contract. The cost of the consultant will be the responsibility 

of the Contractor. 
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ADD SUBSECTIONS 663.5.10 AND 663.5.11 TO THE SECTION: 

 

  663.5.10-District Wide Striping Contract: The lineal footage and mileage quantities 

listed within the Proposal are estimates only. If the work under the Contract requires that 

additional lineal footage or mileage be striped, the Contractor shall  be paid for additional 

work at the Contract unit bid price, but shall not be entitled to additional time to perform the 

Contract. 

  Once the Contractor begins a particular route or segment area, he shall continue this 

pavement marking until the scheduled route is completed. 

  Once the Contractor begins work on this Contract, he shall continue work until all of the 

scheduled routes are completed. 

  The Contractor shall not place any pavement markings prior to April 15th may commence 

with striping operations at any time after issuance of the Notice to Proceed.  In the event of 

failures, damages, or other issues attributable to the application of the striping materials 

selected by the Contractor under application conditions that are outside the recommendations 

of the material manufacturer, the Contractor shall be responsible for and obligated to correct 

such issues.  There shall be no extension of time given for weather. 

  Retroreflectivity values shall at all times be maintained throughout the warranty period. 

Loss due to pavement failure, unless caused by the marking material, will not be considered 

as a material failure and will not be included in the loss calculations and/or retroreflectivity 

readings. 

 

  663.5.11-Interim Completion Date / Priority Painting: At the Pre-Construction 

Conference the Contractor will be provided with county maps showing the Priority Painting 

routes to be painted. The contractor shall paint the centerline and lane line on all routes by 

July 1, ______.  The Contractor shall be assessed liquidated damages per Section 108.7.1 for 

each calendar day that any of the routes are not marked with both the center line and lane 

line. 

  The Engineer may add or eliminate any route to or from the schedule. 
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SPECIAL PROVISION 

 

FOR 

 

STATE PROJECT NUMBER:  

FEDERAL PROJECT NUMBER:  

 

SECTION 407 

ASPHALT STRESS ABSORBING MEMBRANE INTERLAYER 

FIBER SAMI SEAL 
 

 

 

407.1-DESCRIPTION: 

 This section covers the materials, equipment, construction and application procedures for 

placing Stress Absorbing Membrane Interlayer (SAMI) seal used as an interlayer between existing 

distressed pavements and a surface course of asphalt.  The SAMI Seal is a process of applying 

asphalt emulsion, fiber glass strands, and aggregate in a single process.  All ingredients are to be 

properly proportioned, mixed, and spread on the paved surface in accordance with this 

Specification and as directed by the Engineer.  

 

407.2-MATERIALS: 

 Furnish the components of the SAMI Seal to include polymer-modified asphalt emulsion, 

clean cover aggregate, and fiber glass.  Use materials meeting the following: 

 

  407.2.1-Asphalt Emulsion:  The emulsified asphalt shall be polymer modified and shall 

contain asphalt, water, emulsifier, and polymer.  It is typically recommended that the 

emulsified asphalt contain three percent (3%) polymer solids based on asphalt weight.  It shall 

be pumpable and suitable for application through a distributor truck.  Examples of polymer 

modified emulsified asphalt classifications may include CRS-2P (SBS), CRS-2L (LM) and 

shall meet the requirements listed in Section 705 of the Standard Specifications. 

 

  407.2.2-Fiber Glass:  The glass fiber shall be Classification E Glass for general application 

as defined in ASTM D578, Standard Specification for Glass Fiber Strands.  The glass fiber 

spools shall be supplied internally wound, in coils or cheeses.  Spools shall be cut in-place into 

60mm, (2.38”) lengths which are distributed uniformly across and between the two 

applications of the asphalt emulsion.  The range of application rates for the glass fiber shall be 

2 to 4 ounces per square yard. 
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  407.2.3-Cover Coat Aggregate:  The cover coat aggregate used shall be the type specified 

for the particular application requirements of the SAMI seal.  The cover coat aggregate shall 

be clean, durable stone such as granite, slag, limestone or other high-quality aggregate. 

  The shape and quality of the cover coat material is important to the successful application 

and performance of a chip seal.  A hard, crushed, single size aggregate is recommended.  Cover 

Coat Aggregate shall meet the requirements listed in Section 703 of the Standard Specification.  

The portion of the aggregate that has two fractured faces shall be greater than or equal to 80%.  

Aggregate meeting requirement locks together and provides better long term retention and 

stability. 

 

 407.2.3.1-Gradation:  When tested in accordance with AASHTO T 27 (ASTM C 136) 

and AASHTO T 11 (ASTM C 117), the aggregate gradation shall be within one of the 

following bands found in Table 405.2.1 of Section 405 – Chip Seals. 

 

Sieve Size 

TYPE I TYPE II TYPE III 

Nominal Maximum Size 

1/4 in. No. 9 3/8 in. No. 8 1/2 in. No. 67 

1” (25.0 mm)      100 

3/4” (19 mm)     100  90-100 

1/2” (12.5 mm)   100 100 95-100  

3/8” (9.5 mm) 100 100 95-100  85-100 0-15  20-55 

1/4” (6.4 mm) 95-100  0-35  0-10  

#4 (4.75 mm)  85-100  10-30  0-10 

#8 (2.36 mm) 0-20  10-40 0-3  0-10 0-3  0-5 

#16 (1.18 mm)  0-10     

#50 (300 μm)  0-5     

#200 (75 μm) 0-1  0-2  0-1  0-2 0-1  0-2 

 

407.3-MIXTURE DESIGN REQUIREMENTS: 

  407.3.1-Mix Design:  Submit to the Engineer, at least five working days before the start 

of production, a complete mix design prepared and certified by an experienced laboratory.  The 

mix design shall consist of: 

1. Signed certificate(s) of analysis covering the specific materials to be used on the 

project. 

2. Specify target application rates for the aggregate, fiber glass and binder as well as 

permissible operating tolerances so that adjustments may be made due to varying field 

conditions. 

3. List of material sources.  Material sources must be on approved source lists published 

by the division.  Materials Procedure 700.00.05, Guidelines for Establishing and 

Maintaining Approved Lists of Materials and Sources, outlines the requirements of 

these approved lists. 

 

  Once the design has been approved, no material substitution will be permitted unless 

approved by the Engineer.  A new mix design is required for any change in aggregate or asphalt 

emulsion source.  
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407.4-CONSTRUCTION: 

  407.4.1-Equipment:  Provide safe, environmentally acceptable equipment that can 

produce a specification product.  All equipment, tools, and machines used in the application of 

SAMI seal shall be maintained in satisfactory working conditions at all times. 

 

 407.4.1.1-Emulsion and Fiber Distributor:  The distributor shall be capable of 

providing a uniform application rate of asphalt binder emulsion varying from 0.02-0.60 

gal/yd2 over a variable width.  The uniformity of the distributor shall not vary by more than 

0.02 gal/yd2.  It shall be equipped with a variable power unit for the pump and full 

circulation spray bars, which are adjustable laterally and vertically. The nozzle angle and 

bar height shall be set to provide 100 percent of double coverage in a single pass.  

 The distributor shall include computerized application controls, a tachometer, pressure 

gauges, accurate volume devices, calibrated tank, and a thermometer for measuring 

temperatures of the emulsified asphalt in the tank. 

 The pressure distributor shall have computerized rate controller that automatically 

adjusts the distributor’s pump to the ground speed.  The distributor shall be capable of 

heating and re-circulating the emulsion to the specified temperature.   

 The emulsion and fiber applicator used shall be designed for applying the bituminous 

binder asphalt emulsion reinforced with glass fibers.  The fiber cutter and distributor shall 

be an integrated unit.  The applicator shall comprise an open bottom spray bar housing, a 

fan or blower producing a down draft in the housing, and two separate spray bars, one in 

front of the fiber applicator housing and one following.  The fiber applicator shall be 

calibrated and capable of applying at the desired controlled rates. 

 

 407.4.1.2-Spreader Box:  The machine shall be specifically designed and 

manufactured to apply various types of aggregate.  It shall be self-propelled and supported 

by at least four tires on two axles capable of providing a uniform application rate of 

aggregate from 5-50 lbs/yd2 (2.7-27 kg/m2) over a variable width.  It shall be designed to 

convey aggregate materials from a rear receiving hopper to a front spread hopper.  The 

machine shall apply this aggregate in a uniform pattern across the entire width of the spread 

hopper regardless of spreading widths.  The application rates will remain consistent 

regardless of the speed of the machine or changing spread widths.  This shall be done with 

computer controls that monitor the ground speed and adjust the spread hopper rate in 

relationship to ground speed. Application rates will be preset in lbs/yd2 (kg/m2). 

 

 407.4.1.3-Pneumatic Rollers:  A minimum of two self-propelled rollers shall be used 

on the project unless otherwise requested by the Engineer.  The rubber tired rollers shall 

have a gross load adjustable to apply 200-250 psi (1379-1724 kPa) of rolling width.  Tire 

pressure shall be specified for the pneumatic tire rollers and shall not vary more than plus 

or minus 5.0 psi (34.5 kPa).  It is recommended that the rollers travel no more than 10 miles 

per hour 

 

 407.4.1.4-Sweepers:  Self-propelled four wheeled rotary mechanical brooms and or 

vacuum brooms capable of operating in both forward and reverse is recommended.  

Brooms should be checked to ensure they are in good condition and meet applicable 

environmental standards. 
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 407.4.1.5-Miscellaneous Equipment:  Provide hand squeegees, shovels and other 

equipment as necessary to perform the work. Provide cleaning equipment such as power 

brooms, air compressors, water flushing equipment, and hand brooms for surface 

preparation. 

 

 407.4.1.6-Lights on Equipment:  Equip power brooms, distributors and truck mount 

spreaders with at least one approved, flashing, rotating or oscillating amber light that is 

visible in all directions.  Equip continuous spreader units with one such light on each side. 

 

  407.4.2-Application:  SAMI seals shall be applied in a manner to fill minor cracks and 

leave a uniform surface with straight longitudinal joints, transverse joints and edges. 

 

 407.4.2.1-Weather Limitations:  SAMI seals shall not be applied unless the 

atmospheric temperature is 55 degrees F and rising, nor when the temperature has been 

below 45 degrees F in the preceding 12 hours.  No bituminous asphalt material shall be 

applied while the surface is wet nor when impending weather conditions are such that 

proper curing may not be obtained. 

 

 407.4.2.2-Surface Preparation:  The surface shall be thoroughly clean and dry when 

the bituminous asphalt material is applied.  Material cleaned from the surface shall be 

removed and disposed of as directed by the engineer.  Protect drainage structures, 

monument boxes, water shut-offs, etc., during application of bond coat and mixture. 

 

 407.4.2.3-Emulsion and Fiber Application:  Properly sized nozzles shall be used for 

the material and application rate specified.  Emulsion application rates shall vary between 

0.35-0.45 gallons per square yard.  Fiber application rates shall vary between 2-4 ounces 

per square yard.  Multiple series of nozzles, for spraying the bituminous material asphalt 

emulsion, shall be spaced longitudinally, as to incorporate a number of sources for 

dispensing the cut glass fibers through the open bottom housing to the surface between the 

sprayed bituminous materials asphalt emulsions. 

 Basically, sSpray a layer of emulsion, then blow in the chopped fiberglass, and coat it 

with another layer of emulsion.  

 

 407.4.2.4-Aggregate Placement:  Aggregate spreader shall be self-propelled and shall 

be equipped with hoppers, revolving cylinders and adjustments necessary to produce a 

uniform distribution of particles at the specified rate.  Immediately following the 

application of the emulsion and fiber material, cover aggregate shall be applied uniformly 

without ridges or laps at the specified rate and adjusted as directed by the engineers 

Engineer to produce a minimum of excess loose particles.  Deficiencies in the application 

of cover aggregate shall be corrected prior to rolling. 

 

 407.4.2.5-Compaction:  Immediately following the application of the cover material, 

the treated surface shall be completely rolled.  Rollers shall work in tandem and complete 

a minimum of three passes with a sufficient overlap.  A minimum of one roller pass shall 

be completed using pneumatic tire type, meeting the minimum requirements.  Depending 
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on the speed of the chip seal operation and the width of coverage, additional rollers may 

be required 

 At no time shall the rollers lag more than 500’ behind the aggregate spreader. All 

ballasting shall conform to manufacturer’s specifications. 

 

 407.4.2.6-Sweeping and Clean-up:  Sweeping shall be performed using a pickup type 

sweeper or kickoff broom as appropriate for the work and as approved by the Engineer.  

Sweeping shall be completed within 6 hours of material application.  Initial sweeping shall 

remove all loose or unbound material.  All debris shall be removed from the job site. 

 

  407.4.3-Temporary Pavement Marking:  Shall be in accordance with Section 636 

 

  407.4.4-Pre-paving Meeting:  Hold an on-site pre-paving meeting with the Engineer 

before beginning work to review and discuss the following. 

1. Detailed work schedule 

2. Traffic control plan 

3. Calibration of equipment 

4. Mix design previously submitted to the Engineer 

5. Equipment inspection, including transport units 

 

  407.4.5-Test strip:  Test Strip(s) are is intended to demonstrate the mixing of materials 

and placement procedures of each mixing machine to be used on the project.  Test strip shall 

be performed at the beginning of the first day’s production and on the roadway to be treated.  

The completed test strip (minimum 500 feet length) shall be reviewed to detect and correct any 

variances in surface texture, material ratio(s) and finished surface appearance.  Additionally, 

the test strip will be used to establish the target job application rate. 

 

  407.4.6-Traffic Control:  Do not allow traffic on the mixture until it has cured sufficiently 

to prevent pickup by vehicle tires.  Protect the new surface from damage at intersections and 

driveways.  Repair all damage to the mixture caused by traffic. All costs associated with this 

repair work will be borne by the Contractor.  Otherwise Traffic Control will be in accordance 

with Section 636, and the Manual on Temporary Traffic Control for Streets and Highways, 

Latest Edition, or as directed by the Engineer. 

 

  407.4.7-Quality Control:  A mixture is to be produced that will meet the JMF and quality 

control tolerances.  Notify the Engineer immediately if the quality control test results exceed 

any of the tolerances and stop mixture production.  Identify the cause of the excess deviation 

and determine the corrective action necessary to bring the mixture into compliance.  Secure 

the Engineer’s approval before resuming work. 

  For Quality Assurance purposes, samples for gradation will be taken from aggregate 

stockpiles designated by the Contractor for use.  The frequency of sampling and testing will 

be established by the Engineer based upon the Department's Division’s current acceptance 

program and local conditions encountered. 
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407.5-MEASUREMENT AND PAYMENT: 

 Payment for SAMI Seal includes all materials, equipment, labor for preparing the surface, 

placing temporary pavement markings, placing the SAMI Seal mixture and complying with all 

requirements.  The placement includes application a surface course for full width coverage as 

specified in the contract documents. 

 The completed work as measured will be paid for at the contract unit price for the Items 

detailed in Section 407.6. 

 Materials placed in stockpiles or on the road not meeting the required tolerances may be 

accepted at a reduced price if it is not considered detrimental to the life of the treatment by the 

Engineer.  The following price adjustment schedule will be used when appropriate and applied 

accordingly to representative material: 

i. Five percent reduction in the bid price per square yard for each one-tenth percent the 

asphalt content is out of tolerance. 

ii. One percent price adjustment in the bid price per square yard for each one percent that 

the aggregate gradation is out of the job mix range. 

iii. Five percent reduction in the bid price per square yard for application rate dropping 

below the established rate by more than 2 lb/sq yd.  If the application rate drops below 

the established rate by more than 3 lb/sq yd, the material will not be accepted and 

measures will need to be taken by the contractor to correct for such deficiency. 

 

 Price adjustments under i., ii., and iii.  above shall apply concurrently; however, price 

adjustment will not apply in the event the material is rejected.  The disposition of rejected material 

will be subject to the approval of the Engineer. 

 

407.6-PAY ITEMS: 

ITEM  DESCRIPTION UNIT 

407001-001 Stress Absorbing Membrane Interface (SAMI) Seal, Type ** Square Yard (SY) 
** Type of Aggregate Gradation from Section 407.2.3.1 (and specification 405.2.1), either A, B, or C.   
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SUPPLEMENTAL SPECIFICATION 

 

FOR 

 

SECTION 405 

CHIP SEAL 
 

 

 

405.2-MATERIALS: 

  405.2.1-Aggregate: 

 

TABLE 405.2.1 

Design Aggregate Gradation Requirements for Chip Seal 

Sieve Size 

Type A Type B Type C 

Nominal Maximum Size 

1/2 in No. 67 3/8 in No. 8 No. 4 No. 9 

1 in (25 mm) –  100 – – – – 

3/4 in (19 mm) 100  90-100 –  100 – – 

1/2 in (12.5 mm) 90-100  100 100 – – 

3/8 in (9.5 mm) 5-30  20-55 90-100  85-100 100 100 

No.  4 (4.75 mm) 0-10 0-10 5-30  10-30 90-100  85-100 

No. 8 (2.36 mm) –  0-5 0-10 0-10 5-30  10-40 

No. 16 (1.18mm) 0-2  – – 0-10 0-10 

No. 30 (600 µm) – – 0-2  – – 

No 50 (300 µm) – – – – 0-2  0-5 

No. 200 (75 µm) 0-2 0-2 0-2 0-2 0-2 0-2 
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SUPPLEMENTAL SPECIFICATION 

 

FOR 

 

SECTION 107 

LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC 
 

 

 

107.21-PROTECTION OF RIVERS, STREAMS, AND IMPOUNDMENT: 

  107.21.1-Erosion and Sedimentation Control:   

 

 DELETE THE CONTENTS OF SUBSECTION 107.21.1, AND REPLACE WITH THE 

FOLLOWING: 

 

  The Contractor shall be responsible for water quality throughout the duration of 

construction in accordance with the National Pollutant Discharge Elimination System 

(NPDES) permit registration with the West Virginia Department of Environmental Protection 

Agency (WVDEP).  

 

  Any project with less than 1 acre (0.4 ha) of Earth disturbing activities will include a Letter 

of Non-registration (LONR). The Contractor shall provide the WVDOH with an Erosion and 

Sediment Control Plan and use erosion and sediment control Best Management Practices 

(BMPs) for any work that has the potential to affect water quality. 

 

  The WVDOH will provide for information purposes only and for possible use in the 

contractor’s Storm Water Pollution Prevention Plan (SWPPP): 

a. Estimated start and completion dates for the project.  

b. List and name all receiving stream(s). 

c. Topo map with the Limit of Disturbance (LOD) and receiving streams identified. 

d. Sequence of Construction Activities.  

e. Drainage Report, including the following: 

i. Drainage area maps for construction site discharges points. Note: Discharge 

points are all locations where the project stormwater leaves the site or enters a 

stream. 

ii. Pre-Construction Drainage Maps, including 1 year 24-hour discharge 

calculations for each discharge point. 

iii. Post Construction Drainage Maps, including 1 year 24-hour discharge 

calculations for each discharge point. 

iv. Ditchline and pipe sizing calculations. 
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v. Discharge points and drainage analysis for completed project. 

vi. Permanent Stormwater Management design details. 

vii. For Large Construction Projects (3 Acres or more of earth disturbing activities) 

with post-construction peak discharge 10% (or more) greater than the pre-

construction peak discharges of 5 cubic feet per second or more for the 1-year, 

24-hour storm: Post-construction stormwater management BMPs must be 

implemented to reduce potential location erosion at the discharge point. 

(Include calculations with permit application) Calculations and justification 

must be submitted if post-construction stormwater management features are 

deemed unnecessary. 

f. Tier 2 or Tier 3 Stream Protection Designation (as designated by the WVDEP), 

Stream with an approved sediment-related Total Maximum Daily Load (TMDL) 

g. Preliminary Site Plan (Maps) showing Limits of Disturbance in a closed polygon 

and projected in NAD83 WV State Plane Coordinate System in ArcGIS Shapefile 

(.shp) or Google Earth (.kmz or .kml) and Receiving Waters; in ArcGIS Shapefile 

(.shp) and/or AutoCAD Drawing (.dwg) format. 

h. Municipal Separate Storm Sewer Systems requirements (Design Directive 506) if 

applicable. 

i. Soil maps https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm. 

  Prior to commencing construction activities, the Contractor shall be responsible for 

Developing and implementing a site-specific Storm Water Pollution Prevention Plan (SWPPP) 

and Groundwater Protection Plan (GPP).  Additionally, a Karst Mitigation Plan (KMP) is 

required on projects located in: Berkeley, Fayette (south of CR 25), Grant, Greenbrier, 

Hampshire, Hardy, Jefferson, Mercer, Mineral, Monroe, Morgan, Monongalia (east of I-79) 

Pendleton, Pocahontas, Randolph, Summers, and Tucker Counties. The KMP must be included 

in the West Virginia Department of Environmental Protection (WVDEP) NPDES registration.  

The Contractor shall provide the WVDOH with the following details:  

1. Construction details and all information necessary to demonstrate that the Contractor’s 

SWPPP and GPP satisfy all conditions of the NPDES Permit. In addition to the 

information the WVDOH provides for the Contractor’s use if applicable. 

2. The Contractor’s SWPPP must include a During-Construction Drainage Maps include 

1 year 24-hour discharge calculations for each discharge point 

3. Each road or access road shall be classified as either permanent or temporary and 

categorized by construction activity:  New, improved, incidental construction activity, 

or maintenance only.  Temporary roads shall be reclaimed as soon as practical after 

they are no longer needed for operations.  New or improved roads shall be designed 

with the complete specifications along the entire road.  

4. Incidental construction activity necessary to address rills, and gullies, and or other 

drainage issues, shall be designed with the complete specifications on that specific 

segment. 

5. Preliminary Site Plan (Maps) showing Limits of Disturbance in a closed polygon and 

projected in NAD83 WV State Plane Coordinate System in ArcGIS Shapefile (.shp) or 

Google Earth (.kmz or .kml)Detailed Site Plan (Maps) showing Limits of Disturbance 

and Receiving Waters; in ArcGIS Shapefile (.shp) and/or AutoCAD Drawing (.dwg) 

format. 

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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6. Stormwater Pollution Prevention Plan; Project Site specific detail, phasing and 

projected schedule, Best Management Practices, Enhanced Best Management Practices 

(if applicable), Tier 2 or Tier 3 Stream Protection Designation (as designated by the 

WVDEP), Stream with an approved sediment-related Total Maximum Daily Load 

(TMDL), Cross-sections, Plan and Profile, Slope Stability Analysis, Soils, Location of 

topsoil stockpiles. Note: As per WVDEP requirements, the site maps and plans shall 

contain a North arrow with sites oriented to the North, with a minimum of five-foot 

topographical contours. 

7. Soil maps https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm. 

8. Designating a "Qualified Person" for Stormwater Pollution Prevention Plan 

development, compliance inspection, and corrections. 

a. "Qualified Person" means a person who is knowledgeable in the principles and 

practices of sediment and erosion controls, pollution prevention, and possesses 

the education and abilities to assess conditions at the proposed site that could 

impact stormwater quality and to assess the effectiveness of proposed 

stormwater controls to meet the requirements of this permit. 

9. Initial inspection by Qualified Person for compliance with proposed plan & proper 

installation 

10. Frequency of inspections:  

a. For Projects discharging into Tier 1 Streams (as designated by the WVDEP) 

inspection of all erosion and sediment control BMPs within disturbed areas at 

least once every seven calendar days and within 24 hours after any precipitation 

event greater than 0.25" per 24 hrs. period 

b. For Projects discharging towards Tier 2, Tier 3, or 303(d) Streams (as 

designated by the WVDEP) Inspection of all erosion and sediment control 

BMPs within disturbed areas at least once every four calendar days and within 

24 hours after any precipitation event greater than 0.25" per 24 hrs. period.   

11. Temporary seeding & mulching within 4 days when areas will not be re-disturbed for 

more than 14 days.  Any defective controls identified during the inspection must be 

repaired and/or installed correctly within 24 hours and corrections verified upon re-

inspection by the Qualified Person within 48 hours. Permanent seeding and mulching 

within 4 days of reaching final grade. Final stabilization within 4 days after 

construction has been completed. 

11.12. Installation of discharge point/outlet signs/markers  

12.13. Waste and Borrow Site Plans 

a. Offsite waste and/or borrow plans and controls  

• Note: Separate NPDES CSW General Permit Registration (if applicable) 

b. Cross-sections, Plan and Profile 

c. Slope Stability Analysis 

13.14. Groundwater Protection Plan; Project Site specific detail (including the design of 

the concrete washout if applicable) 

14.15. The GPP shall include the following elements: 

a. A description of the operations, processes and materials present at the facility 

that may affect or contaminate groundwater. 

b. Procedures and containment facilities to protect groundwater resources from 

the potential contaminants.  

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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c. MSDS sheets 

d. These processes and facilities shall be identified on a facility map. 

e. The GPP must be signed by someone with signature authority for the applicant.  

Note: Signature Authority: a responsible corporate officer (President, Vice 

Pres. Secretary, Treasure), principal executive officer or ranking elected 

official, Senior Executive Director or a letter of delegation of authority for the 

signatory is provided that is signed by one of the above. 

  The Department Division will review the documents for completeness and provide the 

Contractor with comments, if required, within: 

i. 15 calendar days of receipt of all required documents for Minor Construction Projects 

(1 to 3 acres of disturbance). 

ii. 30 calendar days for projects for Large Construction Projects (3 acres or greater of 

disturbance), however projects over 100 acres, will allow a 60 calendar day review 

period. 

  If revisions are required, the Contractor shall revise documents and resubmit to the 

Engineer, and Departments Division’s review time is restarted. 

  Once submitted to WVDEP, the approval time allotted shall be: 

i. 90 calendar days for minor construction projects (1 to 3 acres of disturbance). 

ii. 180 calendar days for large construction projects (3 acres or greater of disturbance). 

  Projects with public notice requirement shall warrant an additional 45 calendar days of 

review/approval time.  Delay in WVDEP approval in excess of the above shall be considered 

an Excusable Noncompensable Delay in accordance with Section 108.6.2. 

 

  The Contractor shall prepare a Spill Prevention, Control and Countermeasures (SPCC) plan 

that itemizes specific measures that will be implemented to prevent and clean up chemical and 

petroleum product spills that may occur during all phases of construction.  Fuel storage and 

refueling activities, equipment maintenance activities and equipment washing will be kept at 

least 500 feet away from any watercourse or wetland. 

  The Contractor shall implement an Quarterly Employee training program for all on-site 

personnel directly involved with construction activities at all levels of responsibility that 

reiterates the components and goal of the SWPPP (Quarterly). 

i. Address: spill & leak response and internal reporting, good housekeeping, and 

routine inspection & maintenance. 

ii. Document training: Date, Time, Location, Attendees, Subjects Discussed 

 

  SWPPP template, GPP template, and guidance documents are located at:  

https://dep.wv.gov/WWE/Programs/stormwater/csw/Pages/home.aspx. 

  Flocculants, or other treatment chemicals may be used only in accordance with good 

engineering practices and the manufacturer/supplier specifications. Dosing rates shall be 

specified, and material safety data sheets (MSDS) shall be included in the contractor’s SWPPP 

and GPP, maintained on site, and available for inspection. 

  Any details not shown in the plans shall be in accordance with the latest version of the West 

Virginia Department of Environmental Protection, Erosion and Sediment Control Best 

Management Practices Manual. In the event that temporary erosion and sediment control 

measures are necessary due to the Contractors negligence, carelessness or failure to install 

permanent controls as part of the work as scheduled, such work shall be performed by and at 

https://dep.wv.gov/WWE/Programs/stormwater/csw/Pages/home.aspx
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the expense of the Contractor at his own expense. 

  Earth disturbing activities shall not be initiated until the WVDEP has approved the NPDES 

permit modification, SWPPP, GPP, and KMP (if required). The Department Division will not 

be responsible for any delays in obtaining WVDEP approval of the NPDES permit 

modifications due to the timeliness of WVDEP’s review or the contractor’s failure to provide 

a complete SWPPP, GPP, KMP (if required) or submit corrections and/or additional 

information required by WVDEP in a timely manner. Any additional/future NPDES permit 

registration modification applications shall be submitted by the contractor through the WVDEP 

Electronic Submission System (ESS). 

 

 During construction the contractor shall be responsible for: 

1. Implementing remedial action to correct and/or repair failing erosion and sediment 

control features. 

2. Implementing storm and winter shutdown procedures. 

3. Shaping the earthwork prior to the suspension of grading operations each day in a 

manner that will permit storm runoff with minimum erosion. 

4. Installing, operating and maintaining erosion and sediment control features in an 

acceptable condition. 

5. Cleaning out and restoring to original conditions any erosion or sediment control 

feature that has reached half of its capacity.  For sediment basins, one half of its 

capacity is considered as wet volume storage. 

6. Providing the WVDEP with an Annual Progress Map if permitted for longer than 

one year 

7. Directing the construction, operation, maintenance and dismantling of temporary 

erosion and sediment control features. 

 

  In addition to the above, the Contractor shall make themselves be familiar with all 

requirements contained within the WVDEP’s General Water Pollution Control Permit, 

Stormwater Associated with Construction Activities Permit Number WV0115924 or latest 

applicable replacement permit.  A copy of this permit can be found at the following internet 

address:  http://www.dep.wv.gov/WWE/Programs/stormwater. 

  Noncompliance with permit conditions constitutes a violation of the Federal Clean Water 

Act and State Code and is subject to enforcement action by the WVDEP.  The Contractor shall 

be responsible for any Notices of Violation, enforcement actions and/or fines associated with 

those any violations.  If the Contractor incurs a fine for any Notice of Violation and Consent 

Order, the Contractor must provide the DOH Project Supervisor documentation that the fine 

has been is paid or the amount of the fine will be withheld from the Contractor’s next invoice. 

  At the Project’s Pre-Construction Conference, the Contractor shall submit to the 

Department Division the SWPPP, GPP, KMP (if applicable), the Co-Applicant #1 signature 

page (Exhibit 1) and the Contractor’s E&S Manager’s Contact information. 

  The Contractor’s E&S Manager’s Contact information shall contain the following 

information: the name, title, mailing address, and telephone number(s) of the person who will 

be is responsible for the Erosion and Sediment Control plans, implementation, maintenance, 

etc., for the life of the NPDES registration.   

  Upon completion of the Pre-Construction Conference, the Department Division will 

review the SWPPP, GPP, and KMP (if applicable).  The Department Division will provide 

http://www.dep.wv.gov/WWE/Programs/stormwater
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comments to the contractor concerning any deficiencies in the SWPPP, GPP, and KMP (if 

applicable).   This review shall be considered as an effort by the Department Division to assist 

the contractor in meeting the NPDES Permit requirements.  Only the WVDEP has the authority 

to approve NPDES registration documents. Once any necessary corrections and/or additional 

information are submitted by the contractor, the Department Division will modify the existing 

NPDES registration for this project to make the Contractor the number one Co-Applicant to 

the permit.  Once this has been is completed, the Contractor shall be responsible for any and 

all fees, violations, and or fines assessed against the project that is a result of from the 

Contractor’s negligence, carelessness, or failure to install permanent controls as part of the 

work as scheduled. 

  If any of the components of the approved SWPPP prove ineffective at minimizing or 

preventing sediment laden stormwater from leaving the project site, the contractor shall 

implement additional BMPS, modify the SWPPP, and modify the NPDES permit registration 

to provide a more effective means of controlling/eliminating erosion and siltation sediment 

from the stormwater runoff. If approved BMPS are ineffective at protecting receiving waters 

and the contractor is unable to identify and employ BMPS capable of preventing sediment 

laden runoff from leaving the project site the contractor shall immediately cease further land 

disturbance until such time that the unauthorized discharge ceases. 

  Once the project is complete, the Contractor will still bear responsibility for the NPDES 

registration until either a Notice of Termination (NOT) is received from the WVDEP or the 

Contractor has received final payment for the project.  If an NOT has not been received by the 

time the final payment is made, the Department Division will modify the NPDES registration 

to remove the Contractor’s name from the registration. 

  Exhibit 1 can be located online at:   

 http://www.transportation.wv.gov/highways/contractadmin/specifications/107.21.1EnSExhib

it1/Pages/default.aspx. 

  The Contractor will be advised if the project is located within an urbanized area with 

respect to the NPDES Municipal Separate Storm Sewer System (MS4) Permit. The MS4 

permit requires on-site management of the runoff from the first one (1) inch of rainfall from 

the additional impervious area (if >5,000 sf) for an average 24-hour storm preceded by 48 

hours of no measurable precipitation or provide equal benefits for water quality. The contractor 

is advised that any proposed changes or substitutions to the project may require additional 

stormwater management mitigation and any costs associated with such mitigation shall be 

borne by the contractor at no additional cost to the Department Division. The contractor shall 

allow seven (7) calendar days for the Department Division and the local MS4 authority to 

review and comment on the proposed changes. Additionally, changes or substitutions proposed 

by the contractor shall be approved by the Department Division in advance of implementing 

any changes. Post-construction stormwater management shall comply with the WVDOH MS4 

stormwater management plan requirements of NPDES general permit registration no. 

WVR30004 or the latest applicable registration number and Design Directive 506. 

  Periodic inspections of the site and BMP’s will be conducted by representatives of the 

WVDEP to ensure compliance with the conditions and requirements of the NPDES permit. 

Representatives of other resource agencies may also conduct site inspections throughout the 

life of the construction contract. 

http://www.transportation.wv.gov/highways/contractadmin/specifications/107.21.1EnSExhibit1/Pages/default.aspx
http://www.transportation.wv.gov/highways/contractadmin/specifications/107.21.1EnSExhibit1/Pages/default.aspx
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SPECIAL PROVISION 

 

FOR 

 

STATE PROJECT NUMBER:  

FEDERAL PROJECT NUMBER:  

 

SECTION 207 

EXCAVATION AND EMBANKMENT 
 

 

 

207.2-MATERIALS: 

 

 ADD THE FOLLOWING: 

 

  207.2.3-Impervious Membrane:  High Density Polyethylene (HDPE) geo-membrane 

liner systems shall have a nominal thickness of 30 mils.  The geo-membrane shall be 

manufactured of new, first quality resin and shall be compounded and manufactured 

specifically for the intended purpose.  The resin manufacturer shall certify each batch for the 

following properties: 

 

Property Test Method Requirements 

 Specific Gravity  ASTM  D 792  > 0.940 

 Melt Index  ASTM D 1238  < 0.4g/10 min. 

 Carbon Black Content  ASTM D 1603  2% - 3% 

 

  If requested by the Engineer, the HDPE supplier shall make available this certification for 

the Engineer’s verification of the material. 
 

 

207.9-SUBGRADE: 

 

 ADD THE FOLLOWING: 

 

  207.9.2-Impervious Membrane:  Impervious Membranes shall be constructed as shown 

in the plans or as directed by the Engineer. 

http://www.astm.org/cgi-bin/SoftCart.exe/index.shtml?E+mystore
http://www.astm.org/cgi-bin/SoftCart.exe/index.shtml?E+mystore
http://www.astm.org/cgi-bin/SoftCart.exe/index.shtml?E+mystore
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  The surface of the HDPE geo-membrane liner system shall not have striations, roughness, 

pinholes, or bubbles and shall be free of holes, blisters, and any foreign matter; such as, soil or 

oil accumulation. 

  All seams of the HDPE geo-membrane liner system shall be, as per the manufacturer’s 

specifications, sealed or overlapped to prevent leakage. 

  HDPE geo-membrane liner systems shall be delivered and, before installation, stored so 

that no damage is caused to the material.  

  Before liner installation, it shall be assured that the area that is to be lined shall be smooth 

and free of sharp objects or debris of any kind.  No equipment or tools shall damage the 

membrane by handling, equipment, or personnel movement. 

  HDPE installation shall not be done during any precipitation or in the presence of excessive 

moisture such as fog or dew.  The Engineer shall be the sole judge in determining satisfactory 

conditions.  

  Seams shall be oriented parallel to the line of maximum slope.  Seams shall have a finished 

overlap of between 3 to 4 inches. 

  Field-testing of seams, according to the manufacturer’s specifications, shall be conducted 

to verify satisfactory seaming conditions.  

  When backfilling, care shall be taken to prevent any damage to the HDPE system.  The 

Contractor shall slope the last placed level of backfill away from the wall facing to rapidly 

direct runoff of rainwater away from the wall face.  The Contractor shall not allow surface 

runoff from adjacent areas to enter the wall construction site. 
 

 

207.15-METHOD OF MEASUREMENT: 

 

 ADD THE FOLLOWING TO THE END OF THE SUBSECTION: 

 

 The quantity of work done under this item will be the number of square yards of Impervious 

Membrane established in the Proposal, subject to the adjustment provided in Section 104.2 and 

109.2 of the Specifications. 

 

207.16-BASIS OF PAYMENT: 

 

 ADD THE FOLLOWING TO THE END OF THE SUBSECTION: 

 

 The cost of furnishing all materials, including furnishing all labor, materials, and 

equipment necessary to complete Impervious Membrane will be included in this item.  

 

207.17-PAY ITEM: 

 

 ADD THE FOLLOWING ITEM TO THE TABLE: 
 

ITEM DESCRIPTION UNIT 

207036-* Impervious Membrane Square Yard 
   

* Sequence number 
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 
 

DIVISION OF HIGHWAYS 
 

SPECIAL PROVISION 
 

FOR 
 

STATE PROJECT NUMBER:  

FEDERAL PROJECT NUMBER:  

 

SECTION 207 

EXCAVATION AND EMBANKMENT 

(SOIL MONITORING SETTLEMENT PINS) 
 

 

 

207.7-FORMING AND COMPACTING EMBANKEMENT: 

 

 ADD THE FOLLOWING: 

 

  207.7.6-Settlement Pins: 

 207.7.6.1-Scope:  The work herein specified shall consist of furnishing materials, 

equipment, and labor necessary to complete and install the soil monitoring settlement pins 

shown in the contract plans.  The Contractor shall install the soil monitoring settlement 

pins in the locations shown in the plans.  Settlement pins shall be installed once the 

subgrade is achieved per the contract drawings and the embankment fill has been placed to 

a specific elevation defined in the general notes.  Before purchase of any materials or the 

initiation of any work on the soil monitoring settlement pins, the Contractor shall submit a 

plan for the approval of the Engineer.  The plan shall show the anticipated locations of the 

soil monitoring settlement pins.  The construction in the area of monitoring shall not begin 

until the settlement characteristics are acceptable to the Engineer.  The Contractor shall be 

responsible for taking the readings from the soil monitoring settlement pins. The Contractor 

shall be responsible for the soil monitoring settlement pins maintenance for the duration of 

the project.  The Engineer shall contact Geotechnical personnel from the Materials Control, 

Soils, and Testing Division, for assistance in inspection, installation, and data evaluation. 
 

 207.7.6.2-Purpose:  Settlement is anticipated at the embankment as shown in the plans.  

Settlement shall be monitored in accordance with this special provision before the steel 

piling at the specific monitoring location can be installed.  Information from the soil 

monitoring settlement pins will be used by the Engineer to evaluate the settlement at critical 

sections.  This information will assist the Engineer in evaluating the project construction.  

The construction in the area of monitoring shall not begin until the settlement 

characteristics are acceptable to the Engineer. 
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 207.7.6.3-Installation:  Soil Monitoring Settlement Pins shall consist of 4-foot long 

#5 reinforcement bars driven a minimum of 3 feet into the ground.  A point shall be marked 

on each pin that can be measured and identified for future readings.  The soil monitoring 

settlement pins must be labeled for easy identification and reference.  The initial location 

and elevation of each soil monitoring settlement pin shall be established by the Contractor.  

Elevation surveys shall be accurate to within 0.01 foot.  A minimum of one reference point 

shall be established for each monitoring location.  This reference point shall be outside the 

influence of any movement resulting from construction. 
 

 207.7.6.4-Readings and Reporting:  Prior to taking readings, the Contractor shall 

present a reporting form for the approval of the Engineer.  Time/Settlement graphs will be 

required. Readings shall be provided to the Engineer on a weekly basis.  Readings shall be 

determined once per week after the embankment placement has been completed.  The 

Engineer shall determine when the readings are to be terminated.  As a guide, tTermination 

could be considered if the time rate of settlement is equal to or less than one-eighth (1/8) 

inch per week for at least four (4) consecutive weeks. The Engineer will provide a copy of 

the readings to Geotechnical personnel of Materials Control, Soils, and Testing the 

Division. 
 

 207.7.5-Control:  See plan table in general notes, Table 1 for settlement pin locations.  

The soil monitoring settlement pins should be placed immediately, after the completion of 

the fill.  Reading of the soil monitoring settlement pins shall be made once per week. 
 

 207.7.6-Acceptance:  Acceptance by the Engineer of the soil monitoring settlement 

pins and approval to proceed with monitoring shall be based on the satisfactory completion 

of the installations.  The Contractor shall provide a plan showing the locations and 

elevations of the soil monitoring settlement pins and reference points. Acceptance by the 

Engineer to proceed with the installation of the piles at the monitoring location shall not be 

given until the settlement is one-eighth (1/8) inch or less per week for four (4) consecutive 

weeks.  The Contractor shall provide the Engineer with a report showing the 

time/settlement graphs. 
 

 207.7.7-Protection:  The Contractor shall be responsible for the protection of the soil 

monitoring settlement pins from damage.  All damaged instrumentation shall be replaced 

or repaired at the Contractor’s expense.  Damage shall be corrected at the Contractor’s 

expense, as directed by the Engineer, before continuing construction. Work in the area of 

the damaged instrumentation shall be stopped until the instrumentation is repaired by the 

Contractor and approved by the Engineer. 

 

 

207.15-METHOD OF MEASUREMENT: 

 

 ADD THE FOLLOWING: 

 

 The quantity of work done will be the actual number of soil monitoring settlement pins per 

each completed in place and accepted by the Engineer. 
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207.16-BASIS OF PAYMENT: 

 

 ADD THE FOLLOWING: 

 

 The quantities, as determined as provided above, will be paid for at the contract unit price 

bid for the item listed below, which price and payment shall be full compensation for excavating, 

backfilling, disposing of surplus material, furnishing all the materials and doing all the work herein 

prescribed in a workman like and acceptable manner, including all tools, equipment, supplies and 

incidentals necessary to complete the work.  

 

207.17-PAY ITEM: 

 

 ADD THE FOLLOWING ITEM TO THE TABLE: 

 

ITEM DESCRIPTION UNIT 

207050-000 Soil Monitor Settlement Pins Each 
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SUPPLEMENTAL SPECIFICATION 

 

FOR 

 

SECTION 211 

BORROW EXCAVATION 
 

 

211.3-GENERAL: 

  211.3.3-Impervious Core: 

 

 DELETE THE CONTENTS, AND REPLACE WITH THE FOLLOWING: 

 

  An Iimperious cores shall be constructed for all sediment dams basins built of rock, gravel, 

and pervious soils.    

  The impervious core shall have a minimum dimensions as set forth in WVDEP Erosion 

and Sediment Control Best Management Practices Manual, latest edition. 

  When a key is necessary for the sediment dam basin, the impervious core shall be made an 

integral part of the key.  When the impervious core is not constructed of soil, the core shall be 

anchored into the key by trenching for a minimum depth of 2 feet (610 mm). 

  The impervious core may be constructed using one of the following methods: 

a) Soil Impervious Core:  Soil impervious cores may be shaped to facilitate placement 

and compaction.  The coefficient of permeability of the soil used for the impervious 

core must be 10-4 cm per sec or less.  A key, a minimum of 4 feet (1.2 m) in depth, must 

be constructed into the original ground.  The compaction of the impervious core shall 

be as in accordance with Section 716.3. 

b) Concrete Impervious Core:  When concrete is used for the impervious core, Class B 

Concrete shall be used.  The requirements of Section 601, Structural Concrete shall 

control the mixture and placement of the concrete.  The Engineer may waive the testing 

of the Class B Concrete if the concrete is from an approved plant. 

c) HDPE or LLDPE Impervious Core:  When the impervious core is constructed of 

High Density Polyethylene (HDPE) or Low Linear Density Polyethylene (LLDPE), the 

liner shall be manufactured to be suitable for buried conditions and may be either 

smooth or textured.  The Contractor shall obtain recommendations from a liner 

manufacturer for the material best suited for impervious cores, handling, storage, and 

construction procedures.  The manufacturer of the liner shall furnish the Engineer a 

Letter of Certification stating the liner is suitable for the intended use. 

d) Other Methods for an Impervious Core:  The Contractor may design and use other 

methods of preventing the seepage of water from the wet area.  The Engineer must 

approve the design of the alternative method. 
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  The bottom width of the impervious core should, at a minimum, equal the total 

embankment height.  The maximum size of the impervious core is a function of the 

embankment’s upstream and downstream external slopes. 

  When the impervious core is not constructed used using the Soil Impervious Core method 

the Contractor shall submit a plan containing construction details and materials to be used for 

the impervious core(s) for the approval of the Engineer prior to the start of work and the 

purchase of any materials.  This submittal will be part of the temporary and permanent 

pollution control schedules and methods required by Section 642.3-Preconstruction 

Conference, Construction Methods, Section 642, Temporary Pollution Control, of the West 

Virginia Division of Highways Standard Specifications Roads and Bridges, latest edition. 
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION 

 

DIVISION OF HIGHWAYS 

 

SPECIAL PROVISION 

 

FOR 

 

STATE PROJECT NUMBER:  

FEDERAL PROJECT NUMBER:  

 

SECTION 403 

VOID REDUCING ASPHALT MEMBRANE 
 

 

 

403.1-DESCRIPTION: 

 This work consists of furnishing and installing Void Reducing Asphalt Membrane 

(VRAM) material ahead of construction of longitudinal construction joints in asphalt concrete 

surface courses. 

 

403.2-MATERIALS: 

 The material shall be a base asphalt modified with styrene-butadiene diblock or triblock 

copolymer without oil extension, or styrene-butadiene rubber elastomers. It shall not use air blown 

asphalt, acid modification, or other modifiers.  VRAM material shall meet the requirements of 

table 403.2 below. 

 

TABLE 403.2 VRAM MATERIAL REQUIREMENTS 

Test Test Requirement Test Method 

Dynamic shear @ 88°C (unaged),  

G*/sin δ, kPa  

1.00 min.  AASHTO T 315  

Creep stiffness @ -18°C (unaged),  

Est Stiffness (S), MPa  

m-value  

300 max.  

0.300 min.  

AASHTO T 313  

Ash, %  1.0 to 4.0  AASHTO T 111  

Elastic Recovery, (unaged)  

10 cm elongation, hold 5 minutes 

before cutting, 25°C, Report to 

nearest 0.1%  

70 min.  ASTM D6084 

Method A  

Separation of Polymer,  

Difference in °C of the softening 

point (ring and ball apparatus)  

3 max.  ASTM D7173, AASHTO 

T53  
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403.3-EQUIPMENT: 

 403.3.1-Distributor:  When a pressure distributor is used to apply VRAM, the distributor 

shall be equipped with a heating and recirculating system along with a functioning auger agitating 

system or vertical shaft mixer in the hauling tank to prevent localized overheating. 

 

 403.3.2-Melter:  When a melter kettle is used to transport and apply VRAM, only oil-

jacketed, double-boiler melter kettles with agitating and recirculating systems shall be used. 

Material from the kettle may be dispensed through a pressure feed wand with an applicator shoe 

or through a pressure feed wand into a hand-operated “thermal push cart.” 

 

403.4-CONSTRUCTION: 

  403.4.1-Surface Preparation:  Prior to placing VRAM, the pavement surface area to be 

treated shall be cleaned of all foreign material.  VRAM shall be applied only to surfaces that 

are dry and cleaned of all dust, debris, and any substances that will prevent adhesion. VRAM 

may be placed before or after the tack coat placement, however, tack coat shall not be placed 

on top of VRAM material.  When placing after the tack coat, the tack coat must be fully cured 

prior to placement of the VRAM. 

 

  403.4.2-Weather Requirements: VRAM shall be applied only when the pavement surface 

temperature and the ambient temperature are a minimum of 40 °F and rising. 

 

  403.4.3-Application: VRAM shall be applied at the application rate and width listed in 

Table 403.4.3. 

  When the VRAM material will not be exposed to traffic, the Contractor shall coordinate 

the application of VRAM and placement of the asphalt mixture to ensure the center of the 

VRAM application is within ± 2.0 inches of the center of the cold longitudinal joint being 

constructed. 

  When traffic is to be maintained across the VRAM material, the Contractor shall apply 

VRAM material on the cold longitudinal construction joint such that 60 percent of the specified 

band width is placed on the side of the joint that will be paved first. The contractor shall not 

open to traffic if width of exposed VRAM material is greater than 6 inches. 

  If the paving operation allows VRAM to be placed on only one side of the cold longitudinal 

joint at a time and it is not exposed to traffic, the Contractor shall place 50 percent of the 

required width and application rate prior to paving the first pass. Prior to closing the cold 

longitudinal joint with the final pass, the Contractor shall place the remainder of the VRAM 

material and coat the cold joint’s vertical face with VRAM material. The total amount of 

VRAM material applied shall meet the application rate listed in Table 403.4.3. 

  If the work includes constructing only one side of a cold longitudinal joint; such as adjacent 

to pavement to remain in place, or against curb, or curb and gutter; the Contractor shall 

construct the VRAM using one-half the width and one-half the application rate listed in Table 

404.4.3.  

  The VRAM, meeting the requirements specified herein, shall be applied to the existing 

surface at the width and target application rate as specified in the following table: 
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TABLE 403.4.3 VRAM APPLICATION RATES 

Coarse-Graded HMA Mixtures Note 1 

Overlay Thickness, in VRAM Width, in. Application Rate, lb/ft 

1 18 1.15 

1 ¼ 18 1.31 

1 ½ 18 1.47 

1 ¾ 18 1.63 

≥ 2 18 1.80 

 

Fine-Graded HMA Mixtures Note 1 

Overlay Thickness, in VRAM Width, in. Application Rate, lb/ft 

1 18 0.80 

1 ¼ 18 0.88 

≥ 1 ½ 18 0.95 

Note 1 - Refer to Table 4 of MP 401.02.28 for definitions of coarse and fine graded mixes 
 

  Ensure the applied width of VRAM is within ± 1.5 inches of the width specified. If the 

VRAM flows more than 2 inches from the initial placement width, the Contractor shall 

immediately stop placement and perform corrective actions. 

  When beginning placement of a run of VRAM, the Contractor shall use a suitable release 

paper to cover previous VRAM application to prevent doubling up of thickness of VRAM. 

  The contractor shall ensure the VRAM is suitable for construction traffic to drive on 

without pickup or tracking within 30 minutes of placement. If pickup or tracking occurs, 

immediately stop placement of VRAM and repair damaged areas. 

 

  403.4.4-Paving: Prior to start of paving, the Contractor shall ensure the paver end plate 

and any grade control devices are adequately raised above the finished height of the VRAM.  

The contractor shall immediately cease placement of asphalt mixture and VRAM if flushing is 

noted in the asphalt surface and shall not continue placement of the asphalt mixture until the 

issue is corrected. 

 

403.5-ACCEPTANCE: 

 The Contractor shall furnish a bill of lading for each tanker supplying material to the 

project. The Contractor shall verify the application rate of VRAM within the first 1,000 feet of the 

day’s scheduled application length and every 6,000 feet the remainder of the day.  For projects less 

than 3000 feet, the rate will be verified once.  

 Verification shall be done by placing suitable paper or a pan of known weight at a random 

location in the path of the VRAM placement. After VRAM application, pick up the paper or pan 

and obtain the weight of material. Calculate the weight per foot of VRAM. Ensure the actual 

weight per foot of VRAM is within ± 15 percent of the target application rate from Table 403.4.3.  

Application rate verification shall be provided to the Engineer.  Replace VRAM in the areas where 

the samples are taken.  
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403.6-METHOD OF MEASUREMENT: 

 The quantity of work done will be measured in linear feet of VRAM completed and 

accepted in place. 
 

403.7-BASIS OF PAYMENT: 

 The quantity of work, as determined above, will be paid for at the contract unit price bid 

for the item below, which price and payment shall be full compensation for furnishing all materials, 

and doing all the work prescribed in a workmanlike and acceptable manner, including all the labor, 

tools, equipment, supplies and incidental necessary to complete the work. 
 

403.8-PAY ITEM: 

ITEM DESCRIPTION UNIT 

403001-001 Void Reducing Asphalt Membrane Linear Foot 
 


